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© Multilumen catheter. 



© A multilumen catheter (10) having a plurality of 
flexible, elongated catheter tubes (12,14,16) concen- 
trically and coaxially disposed, each catheter tube 
(12,14,16) defining a separate lumen (18,20,22), 
each catheter tube (12,14,16) having a distal end 
(34,36,38) which extends outwardly from the distal 
end of the next surrounding catheter tube, and each 



catheter tube (12,14,16) having a proximal end 
(40,42,50) which is secured and encapsulated by a 
manifold (24) which facilitates fluid communication 
between each of the separate lumens (18,20,22) and 
fluid transfer devices or pressure monitoring devices 
via separate extension tubing. 



Lft 




FIG. 24 



Q. 
Ui 



Rank Xerox (UK) Business Services 



BNSDOCID: <EP O490459A1 J_> 



1 



EP 0 490 459 A1 



2 



FIELD OF THE INVENTION 

The present invention relates to catheters and 
more particularly to multilumen catheters. 

BACKGROUND OF THE INVENTION 

Multilumen venous catheters are advantageous 
as they eliminate the need for separate catheters 
for monitoring a patient's blood pressure and infus- 
ing or withdrawing fluids from a patient thereby 
decreasing the possibility of patient discomfort and 
possible infection inherent with the insertion of sev- 
eral single lumen catheters into the patient. Main- 
taining fluids separately is particularly critical when 
the fluids employed are chemically incompatible or 
when cross contamination of fluids is to be avoid- 
ed. 

Conventional multilumen catheters have a plu- 
rality of lumens which may be integrally formed in 
a single catheter tube. The lumens in conventional 
multilumen catheters extend throughout the length 
of the catheter tube and are usually arranged in a 
side-by-side configuration within a catheter tube as 
shown in cross-section in Fig. 1. However, this 
configuration limits the effective cross-sectional 
area of each of the lumens present within the 
multilumen catheter as the wall sections between 
each of the lumens take up a significant amount of 
the overall area of the catheter tube. Therefore, the 
amount of fluid flow in each of the lumens is 
limited by the catheter tube diameter. 

Furthermore, conventional multilumen catheters 
may be potentially hazardous to the patient as they 
provide a direct conduit for blood to leave the 
patient, and have been responsible for causing 
substantial blood loss. Some conventional multi- 
lumen catheters are equipped with extension tubing 
coupled to valves which close the separate lumens 
to blood flow when the lumens are not in use. 
However, these valves are not always reliable. 

Another disadvantage of conventional multi- 
lumen catheters is that they are usually made in 
one piece from a material of limited flexibility and 
softness. Thus, the patient may experience in- 
creased trauma and discomfort from a relatively 
rigid catheter as the catheter is inserted in a vein, 
and damage to the inner lining of the vein may also 
result from such relatively rigid catheters. 

Therefore, it would be desirable to have a 
multilumen catheter which overcomes the above- 
described disadvantages, which is economical to 
produce, and which is compatible with existing 
medical equipment used with conventional multiple 
lumen catheters. 

SUMMARY OF THE INVENTION 



In accordance with the present invention, dis- 
closed is a multilumen catheter having a plurality of 
flexible, elongated catheter tubes concentrically 
and coaxially disposed, each catheter tube defining 

5 a separate lumen, each catheter tube having a 
distal end which extends outwardly from the distal 
end of the next surrounding catheter tube, and 
each catheter tube having a proximal end which is 
secured and encapsulated by a manifold which 

10 facilitates fluid communication between each of the 
lumens and separate fluid transfer devices or pres- 
sure monitoring devices via extension tubing. 

The concentric arrangement of the catheter 
tubes provides an efficient cross-sectional area rel- 

15 ative to the overall cross-sectional area. Further- 
more, the smallest catheter tube whose distal end 
extends outwardly the furthest may be made from 
a softer, more flexible material so as to provide an 
overall softer distal end of the multilumen catheter. 

20 In one embodiment of the present multilumen 

catheter (Fig. 4), each of the plurality of catheter 
tubes has a distal end which terminates in a ta- 
pered flexible tip. The flexible tip remains closed 
when there is no fluid within the respective lumen 

25 thereby eliminating the possibility of substantial 
blood loss through the present multilumen catheter. 

DESCRIPTION OF THE DRAWINGS 

30 This invention will be more fully understood 

from the following solely exemplary detailed de- 
scription taken in conjunction with the accompany- 
ing drawings in which: 

Fig. 1 is a cross-sectional view of a conventional 

35 multilumen catheter of the prior art; 

Fig. 2A is a view, partly in section, of the mul- 
tilumen catheter of the present invention show- 
ing the concentrically arranged catheter tubes, 
their distal terminal, and the manifold; 

40 Fig. 2B is a cross-sectional view of the mul- 
tilumen catheter of the present invention; 
Fig. 2C a is perspective view of the distal end of 
the multilumen catheter shown in Fig. 2A; 
Fig. 3 is a perspective view of an alternative 

45 embodiment of the distal end of the multilumen 
catheter of Fig. 2A; 

Fig. 4 is a perspective view of another embodi- 
ment of the distal end of the multilumen catheter 
of Fig. 2 A; 

so Fig. 5 is a perspective view of yet another 
embodiment of the distal tip of the multilumen 
catheter shown in Fig. 2A; and 
Fig. 6 is a view, partly in section, showing the 
bottom half of an alternative embodiment of the 

55 manifold of the multilumen catheter shown in 
Fig. 2A. 

DETAILED DESCRIPTION OF THE INVENTION 



BNSDOCID: <EP 0490459A1 J _> 



3 



EP 0 490 459 A1 



4 



Referring now to Figs. 2A-2C, one embodiment 
of the multilumen catheter in accordance with the 
present invention is shown. The present multilumen 
catheter 10 comprises three concentrically and co- 
axially disposed, flexible, elongated catheter tubes 
12, 14, 16, each defining separate lumens 18, 20, 
22 as shown in cross-section in Fig. 2B. 

The inner catheter tube 12 has a cross-section 
of about 0.046 in. (ID) and a wall thickness of 0.05 
in; and extends longitudinally outward from the 
distal end 36 of the middle catheter tube 14. The 
middle catheter tube 14 has a cross-section of 
about 0.065 in. (ID), a wall thickness of 0.005 in., 
and extends longitudinally outward from the distal 
end 38 of the outer catheter tube 16. The outer 
tube 16 has a cross-section of about 0.82 in. (ID), 
and a wall thickness of 0.005 in. Accordingly, tube 
12 is equivalent to a 16 gauge tube, and tubes 14 
and 16 are equivalent to an 18 gauge tube. 

It should be understood that more than three 
catheter tubes may be similarly arranged. However, 
for exemplary purposes, one embodiment of the 
present invention having three concentric lumens is 
shown and described in detail. 

Separate lumens 18, 20, 22 terminate coexten- 
sively with the respective distal ends 34, 36, 38 of 
the catheter tubes 12, 14, 16. Termination of the 
lumens 18, 20, 22, can be more clearly seen in Fig. 
2C which is a view of the distal end 25 of the 
multilumen catheter 10 shown in Fig. 2A. 

In accordance with the invention, lumens 18, 
20, 22 are independent and noncommunicative with 
one another, and various fluids simultaneously car- 
ried thereby do not mix prior to entering the blood 
stream. Furthermore, as can be clearly seen in Fig. 
2C. the distal ends 34, 36. 38 of catheter tubes 12, 
14, 16 are spaced apart from one another, which 
ensures that fluids simultaneously carried within 
each of the lumens 18, 20, 22 do not mix prior to 
being assimilated in the blood stream. 

Suitable materials from which catheter tubes 
12, 14. 16 may be made include flexible, steriliza- 
ble materials such as polyurethane, silicone, poly- 
vinyl chloride (PVC) and nylon. Polyurethane is 
preferred. Furthermore, the inner tube 12 and the 
middle tube 14 may be formed from a less rigid 
material such as a softer, more flexible polyure- 
thane thereby providing an overall softer distal end 
25 of the multilumen catheter 10. 

A softer distal end 25 is particularly desirable 
as it reduces trauma to the sensitive inner lining of 
the vein into which a multilumen catheter 10 may 
be inserted. Furthermore, a soft, flexible distal end 
25 facilitates insertion of the catheter 10 into sinu- 
ous veins which may otherwise be difficult to ac- 
cess using conventional catheters having more rig- 
id distal ends. 

Referring again to Fig. 2A, the proximal end 26 



of the multilumen catheter 10 includes a manifold 
24 which encapsulates and. secures catheter tubes 
12, 14, 16 and further provides fluid communication 
between the lumens 18, 20, 22 and fluid transfer 
5 devices or pressure monitoring devices via sepa- 
rate extension tubing 28, 30, 32. Extension tubing 
28 K 30, 32 may be configured for attachment to 
fluid transfer devices or pressure monitoring de- 
vices as is known in the art. Extension tubing may 
70 be made from any suitable medical grade tubing. 

As shown in the illustrative drawing, the proxi- 
mal end 40 of the inner tube 12 preferably extends 
beyond the proximal end 42 of the middle tube 14 
and is encapsulated within a hub 46 in fluid com- 
15 munication with extension tubing 28 via a channel 
29 between the proximal end 40 of inner tube 12 
and extension tubing 28. Likewise, the proximal 
end 42 of the middle tube 14 preferably extends 
beyond the proximal end 50 of the outer tube 16 
20 and is encapsulated within a hub 48 in fluid com- 
munication with extension tubing 30 via a'channel 
37 communicating with an annular space 31 be- 
tween the proximal end 42 of the middle tube 14 
and extension tubing 30. The proximal end 50 of 
25 the outer tube 16 is encapsulated within hub 52 in 
fluid communication with extension tubing 32 via a 
channel 39 communicating with an annular space 
33 between the proximal end 50 of outer tube 16 
and extension tubing 32. 
30 Each of the hubs 46, 48, 52 may be formed 

from a rigid, sterilizable, plastic material which can 
be molded using known techniques. Such materials 
include polycarbonate, polyurethane and PVC. The 
hubs 46. 48. 52, may be separately formed and 
35 then sealed together by known means to form the 
manifold 24. 

The path of fluids flowing through the manifold 
24 is indicated by arrows in Fig. 2A. Fluids flow 
from extension tubing 28 into the channel 29 and 
40 thereafter flow through lumen 18. Fluids flow from 
extension tubing 30 into the channel 37 and an- 
nular space 31 and thereafter flow around the inner 
tube 12 and through lumen 20. Similarly, fluids flow 
from extension tubing 32 into the channel 39 and 
45 annular space 33 and thereafter flow around middle 
tube 14 and through lumen 22. 

Referring now to Fig. 3, an alternate embodi- 
ment of the distal end 25a of the multilumen cath- 
eter 10 is shown. In this embodiment, the distal 
so end 36 of the middle tube 14 is tapered and abuts 
the inner tube 12 which outwardly extends beyond 
the middle tube 14. The lumen 20 defined by the 
middle tube 14 terminates in a side opening 54 
slightly upstream from the tapered distal end 36 of 
55 the middle tube 14. 

Furthermore, the distal end 38 of the outer tube 
16 is tapered and abuts the middle tube 14. The 
lumen 22 defined by the outer tube 16 terminates 
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in a side opening 56 slightly upstream from the 
tapered distal end 38 of the outer tube 16. 

In accordance with the present invention, the 
side openings- 54, 56 enable lumens 20, 22 to 
aspirate fluids from the patient as well as deliver 
fluids to the patient. The lumen 18 defined by the 
inner tube 12 may serve to deliver fluids or to 
monitor blood pressure. 

Referring now to Fig. 4, another embodiment of 
the distal end 25b of the multilumen catheter is 
shown. In this embodiment, inner tube 12, the 
middle tube 14 and the outer tube 16 each termi- 
nate in tapered flexible tips 58, 60, 62. The flexible 
tips 58, 60, 62, expand under pressure exerted 
from fluids flowing through the respective lumens 
to allow fluids to exit from the lumens into the 
bloodstream. However, when no fluids are present 
in any one or more of the lumens, the flexible tips 
associated with those lumens remain closed. When 
closed, the tips 58, 60, 62 act as check valves to 
. prevent the backflow of blood through the lumens 
thereby completely eliminating the possibility of 
substantial blood loss through the present mul- 
tilumen catheter. 

Referring now to Fig. 5, yet another embodi- 
ment of the distal end 25c of the multilumen cath- 
eter is shown. This embodiment is similar to that 
shown in Fig. 4 except the inner catheter tube 12 
does not terminate in a flexible tip and instead 
remains open. This enables the lumen 18 defined 
by the inner tube 12 to be used to monitor blood 
pressure which would not be possible if the distal 
end 34 of the inner catheter tube 12 were closed. 

In accordance with the present invention, the 
different embodiments of the distal end of the 
present multilumen catheter tube as shown in Figs. 
2a-5 may be combined as desired in a single 
multilumen catheter of the present invention. For 
example, the outer tube may have a distal end 
which terminates in a side opening as shown in 
Fig. 3 while the middle tube terminates in a flexible 
tip as shown in Fig. 5. 

Referring now to Fig. 6, the bottom half of an 
alternative embodiment of the manifold 24a is 
shown. In this embodiment, manifold 24a is molded 
using known techniques. The manifold 24a secures 
the respective proximal ends of the catheter tubes. 
The proximal end of the outer tube is secured at 
the base 66 of the manifold 24a, the proximal end 
of the middle tube is secured at the center 68 of 
the manifold 24a and the proximal end of the inner 
tube is secured at the top 70 of the manifold 24a. 
Molded channels 60, 62, 64 separately commu- 
nicate with the respective lumens defined by each 
of the catheter tubes. Extension tubes may be 
molded or otherwise secured into the bottom half 
of the manifold 24a at channels 72, 74, 76 which 
are respectively coupled to channels 60, 62, 64 



within the manifold. 

The inner tube, the middle tube, the outer tube 
and extension tubing are permanently affixed within 
the manifold using known techniques. A cooperat- 

5 ive top half of the manifold is sealed to the bottom 
half to provide a sealed, liquid tight unit. Fluids 
entering or leaving the manifold via the extension 
tubing communicate with the respective lumens 
defined by each of the catheter tubes through 

io molded channels 60, 62, 64. 

It will be understood that a number of manufac- 
turing techniques known in the art may be used to 
form the multilumen catheter of the present inven- 
tion including the various embodiments described 

75 above. 

The manner of using the multilumen catheter of 
the present invention is substantially the same as 
using a conventional multilumen catheter of the 
prior art, which is well known to those skilled in the 
20 art and need not be described in detail. 

This invention is not to be limited by what has 
been particularly shown and described, except as 
indicated by the appended claims. 

25 Claims 

1. A multilumen catheter comprising: 

an inner catheter tube defining a first 
lumen having a proximal end, and a distal end; 

30 a middle catheter tube defining a second 

lumen and having a proximal end, a distal end 
and a cross-section which is greater than the 
cross-section of said inner tube, said middle 
tube being disposed concentrically and co- 

35 axially with said inner tube, and said distal end 

of said inner tube extending longitudinally out- 
ward from said distal end of said middle tube; 

an outer catheter tube defining a third 
lumen and having a proximal end, a distal end 

40 and a cross-section which is greater than the 

cross-section of said middle tube, said outer 
tube being disposed concentrically and co- 
axially with said middle tube and said inner 
tube, and said distal end of said middle tube 

45 extending longitudinally outward from said dis- 

tal end of said outer tube; 

a manifold securing and encapsulating 
each of said proximal ends of said inner, mid- 
dle and outer tubes; and 

so a plurality of extension tubes coupled to. 

said manifold, each separately coupled to a 
respective one of said lumens. 

2. The multilumen catheter of claim 1 wherein 
55 said extension tubes are configured for con- 
nection to a fluid transfer device or pressure 
monitoring means. 
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The catheter of claim 2 wherein said manifold 
includes channels for separately coupling each 
of said lumens and respective extension tubes. 

The catheter of claim 1 wherein each of said 
lumens terminates coextensively with said re- 
spective distal end of said inner, middle and 
outer tubes. 

The catheter of claim 1 wherein said distal end 
of said outer tube is tapered and abuts said 
middle tube, and said distal end of said middle 
tube is tapered and abuts said inner tube; 

and wherein said second lumen terminates 
in a side opening slightly upstream from said 
tapered distal end of said middle tube, and 
said third tumen terminates in a side opening 
slightly upstream from said tapered distal end 
of said outer tube. 

. The catheter of claim 1 wherein said distal end 
of said middle tube and said distal end of said 
outer tube each terminate in a flexible, tapered 
tip which expands under the pressure of fluid 
flowing in the respective second and third 
lumens. 

\ The catheter of claim 6 wherein said distal end 
of said inner tube terminates in a flexible, 
tapered tip. 

8. The catheter of claim 7 wherein said flexible 
tips act as check valves to prevent backflow 
through each of said lumens. 

9. The catheter of claim 1 wherein said inner, 
middle, and outer tubes are made from flexi- 
ble, sterilizable materials. 

10. The catheter of claim 9 wherein said materials 
include polyurethane, silicone, polyvinyl chlo- 
ride (PVC) and nylon. 

11. The catheter of claim 9 wherein said inner and 
middle tubes are made from a less rigid ma- 
terial than said outer tube. 

12. The catheter of claim 11 wherein said inner 
and middle tubes are made from polyurethane. 

13. The catheter of claim 1 wherein said manifold 
is molded. 

14. The catheter tube of claim 1 wherein said 
manifold is made in separate molded sections. 

15. The catheter tube of claim 14 wherein said 
separate molded sections are first, second and 



third hubs; 

said first hub defining channel which re- 
ceives and secures the inner catheter tube in 
fluid-tight communication with said respective 

s -extension tubing; 

said second hub defining an annular space 
which receives and secures the middle cath- 
eter tube in fluid-tight communication with said 
respective extension tubing; and 

w said third hub defining an annular space 

which receives and secures the middle cath- 
eter tube in fluid-tight communication with said 
respective extension tubing. 

75 16. A multilumen catheter comprising: 

a plurality of concentrically and coaxially 
disposed catheter tubes, each of said plurality 
of catheter tubes defining a lumen and each 
having a proximal end and a distal end which 

20 extends outwardly from the distal end of the 

next surrounding tube; 

extension tubing coupled to each of said 
lumens defined by said plurality of catheter 
tubes and configured for attachment to utiliza- 

25 tion means; and 

a manifold securing and encapsulating 
each of said proximal ends of said plurality of 
catheter tubes and a coupled portion of said 
extension tubing, said manifold facilitating fluid 

30 communication between each of said lumens 

and respective extension tubing. 

17. The catheter, tube of claim 1 wherein said 
proximal end of said inner tube extends be- 

35 yond said proximal end of said middle tube. 

18. The catheter tube of claim 17 wherein said 
proximal end of said middle tube extends be- 
yond said proximal end of said outer tube. 

40 



45 



so 
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